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Klc values obtained with standard compact specimens.     Results  show that both 
versions of the C-shaped specimen yield accurate values of measured Kjp. 
Normal  geometric variations, as would be expected from machining of the 
specimen from an existing hollow cylinder, have no significant effect on the 
measured Kjc. 
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could be attained with these shortened cycles. However, the shortened cycles 
must be established for a particular component with consideration for material 
variation, especially chemical segregation, which seriously affects trans- 
formation- behavior. Nevertheless, in view of the present and future costs of 
firing heat treat furnaces and the potential increases in production capacity, 
reduced heating times can be highly significant. 
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computed based on the penny shaped crack under arbitrary loading.  The remaining 
life of a mandrel having a semi-circular crack of 0.003 inch is predicted based 
on the most severe loading conditions and using the propagation equation for 
gun steel. 

The effect of the reduction of the inner ciameter of the mandrel on the 
mandrel life is studied.  A four-fold life increase is predicted if the bore 
diameter is reduced from 1.969 to 1.4 inches.  The effect of autofrettage is 
also studied.  The mandrel life can be increased as much as 48 times if the 
mandrel is overstrained 50 percent. 
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verms of finite element discretization, the two-dimensional shape function of 
ipatial and time coordinates is chosen as a product of two one-dimensional 

.■nape functions; each for its respective coordinate and both being ilermitian 
1 olynomiais.  The generalized coordinates are then the displacement, slope, 
velocity and time derivatives of the slope at each node point.  The corre- 
spondence between local and global generalized coordinates is described.  The 
"stiffness matrices" of spatial and time-effect, contributed by the recoil 
force, pressure and curvature induced force and the moving mass of a projectile 
are derived.  ft is interesting to observe that the strong discontinuities 
associated *ith these forces disappear as a result of the smoothing effect of 
integration in spatial as well as in time coordinates.  The present approach 
to deai with the moving support problem efficiently is also pointed out in 
this paper.  Numerical results of a demonstrative problem are presented. 
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mechanism is described which may be responsible for the solid metal induced 
embrittlement. 
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